US.Pat.Ap.Nr. 10/077,846 „ , » 

' Docket 2 6 3.. 5 7 US 

CLAIMS 

as amended in response to O/A dated 16 July 2003 

<»^«"»d ord« of the claims as now presented: 
1-5, 68, 6-14, 16-20, 23-32,61-67, 33-41 ,43-60,69,70) 

Claim 1 (currently amended). Apparatus for treating wastewater, wherein- 

tho apparatus includes a container, having an Inlet port for receiving wastewater to be treated 

and an outlet port; 
the container has left and right side-walls and a floor; 

the toft and right side-walls of the container have respective inwards-facing surfaces which 

define a holiow interior of the container, between which the wastewater is contained- 
the container includes a treatment-trough, which is of a long/narrow configuration- 
the treatmonwough is a component of the container, and is so arranged that wastewater in 

passing from me inlet port to the outlet port of the container, passes along and 

through the treatment-trough; 
portions of the left and right side-walls of the container tie in the treatment-trough, and 

comprise left and right trough-side-walls; 
the trough-side-wafe confine the water being treated in the treatment-trough, and the 

apparatus la so configured that water, having once entered the treatment-trough is 

constrained, by the trough-side-walls, to pass lengthwise along the treatment-trough 

and to remain between the trough-side-walls, to the outlet port- 
a portion <* the floor of the container lies in the treatment-trough, and comprises the trough- 

floor; 

in a eroaa-secflon taKen longitudinally along the treaunent-trough, being a cross-section taken 
at the full depth of the trough-floor, a longltudinal-trough-floor-tlne is the longitudinal 
line that most closely follows the trough-floor, in that cross-seoflon- 

an ln.et-po.rn and an outlet-point ara pom* that He within the container, and are the points on 
the longltudmal-trough-floor-Iine. or on extensions of the longitudlnal-trough-floor-line 

th. .anl tr,**?*!; reSpeC,iVel * 10 the in,et <>° rt «* *• «** port of the container; ' 
tha .ength of the tongrtudmat-frough-floor-ilne between the iniet-point and the outlet-point i8 

termed the container-length; 
at aach point atong the container, tho container has a respective contained*, being the 

width between the container-side-walls at that point 
m least some of the points along the length of the container comprise also points^ of the 

treatment-trough, being those points in respect of which the container-width at the 

point .s less than 1/4 of the container-length; 
the treatment-trough comprises the aggregate of al/the points-T; 
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the apparatus includes a body of treatment material, which :- 

(a) is porous and permeable to the passage of water therethrough, and is capable of 

supporting vigorous microbe colonies; 

(b) resides in the treatment-trough, and makes tight contact with the trough-floor, and makes 

tight contact with at least a bottom portion of the trough-side-walls, in such manner as 
to ensure that water, in passing through the treatment-trough, cannot by-pass the 
treatment material; 

wastewater being treated in the apparatus moves along respective paths, in passing from inlet 
to outlet, through the body of treatment-material; 

in respect of each of the respective paths, the water traverses through, and in contact with, the 
treatment-material, for respective treatment-lengths, being the longitudinally- projected 
total length of the contact of the water with the treatment-material; 

the shortest one of the treatment-lengths Is at least two metres in length, whereby a drop of 
water, in passing from inlet port to outlet port of the container, traverses a longitudinal 
distance, in contact with the body of treatment-material, of at least two metres; 

the wastewater is water contaminated with car b onaceous BOD, and the arrangement pMjio 
aj3BaraU4§Js^3ju 

- that th e body of treatment material does not completely fi ll the treatment-trough, huL&SLmz 

pa ssage exists, running above the body of treatm ent material in the trough, and so 
arranged that water residing in the pores o f the treatment material is expi^edjo^ajrjn, 
the air-passage; 

- that the air- passage is sufficien tly ope n to the atmo sphere as to enable substantial aejobtc 

mj^n^ipjgajcal breakdown rea ct;™* nf the BOD in the water residing in_the_ g ores of 



Claim 2 (original). Apparatus of claim 1 , wherein the floor of the trough is predominantly 
horizontal; 

and In the said cross-section taken longitudinally along the treatment-trough, being a cross- 
section taken lengthwise at the full depth of the trough-floor, the longitudinal-trough- 
floor-line, being the line that most closely follows the trough-floor, is horizontal. 

Claim 3 (original). Apparatus of claim 1, wherein: 

a point along the length of the container comprises a poinM of the treatment-trough only if the 
container-width at the point, being less than 1/4 of the container-length, also is less 
than about 100 cm; 

the container is characterised in that any and every point along the length of the container in 
respect of which the container-width at that point is greater than 1/4 of the container- 
length, is not a point-T of the treatment-trough. 
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Claim 4 (original). Apparatus ot claim 1, wherein: 

the said treatment-trough Is the only treatment-trough included in the container, In that the 
container is so arranged that there is no pathway that wastewater, having entered 
through the inlet port, could take, which does not pass through the one said treatment- 
trough; 

and the shortest one of the treatment-lengths of the one single treatment-trough is at least 
three metres. 

Claim 5 (currently amended). Apparatus of claim 1 , wherein the container 

includes two or more treatment-troughs, arranged in series, so that the wastewater 
passes from one to another. 



CLAIM 6 (currently amended). Apparatus tor treating wastewater, wherein: 

the apparatus includes a treatment trough, having an entry port for receiving water to be 

treated, and an exit port; 
the trough has left and right trough-side-walls, and a trough-floor; 

the trough-side-walls and trough-floor confine the water being treated, and constrain the water, 
having been received in the entry port, to pass longitudinally along the trough to the 
exit port; 

the apparatus includes a body of treatment material, which :- 

(a) is porous and permeable to the passage of water therethrough, and is capable of 

supporting vigorous microbe colonies; 

(b) fits in the trough, between the left and right trough-side-walls, and rests in contact with the 

trough-floor; 

the structure and arrangement of the apparatus Is such that:- 

- water undergoing treatment occupies the pores of the treatment material; 

- a trough-length of the trough comprises the shortest length of the trough-floor, as measured 

on a line from the entry port to the exit port, that is both (a) wetted by the water being 
treated, and (b) in contact with the treatment material; 

- at points along the trough-length, the left and right trough-side-walls serves to confine the 

water undergoing treatment within the treatment-material to respective trough-widths, 
each respective trough-width being the distance apart of the trough-side-walls at the 
respective point; 

- the trough is of a long/narrow configuration, in that the ratio of the trough-length to the 

trough-width is 3:1 or more, over at least eighty percent of the trough-length; 
the wastewater Is water contaminated w i th carbonaceous BOD, and the arrangem ent of the 
apparatus is such: 
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- Siattt}gJ5S^ S! trga apgal material d oes not com plet ej y . P the treatment tj ayflh^ula^r- 
gfl oxiste . running a bgye ihB body of treatment material Ig j ftg trough, and ^a 
ftrmnaed that water residing in the oores of the treatment ma t erial 1$ exposedjo^airjn 
the air-passage: 

■^g^^t^r-paflaaae is sufficiently open to the atmosphere a stoeaa ble substantial aerobic 
microbiotoqical breakdown reactions of the BOP in the water re S idin^Dqhe_pOLQg_of 
the treatment m aterial- 

Claim 7 (currently amended), [Conta4ROF] Apparatus of claim 6, wherein the structure and 
arrangement of the apparatus is such that the line, on the trough-floor, comprising the 
trough-length is at least approximately horizontal over at least eighty percent of its 
length. 

Claim 8 (original). Apparatus of claim 7, wherein: 

the trough Is long, in that a drop of water, in passing from entry to exit, along the trough- 
length, traverses a horizontal distance, through the treatment material, of at least two 
metres; and 

the trough is narrow, in that the trough-width is less than about 100 cm, over at least eighty 
percent of the trough-length; and 

the trough is of a long/narrow configuration, in that the ratio of the trough-length to the trough- 
width is 5;1 or more, over at least eighty percent of the trough -length. 

Claim 9 (original). Apparatus of claim 6, wherein the apparatus includes an entry-chamber, 
which is so arranged that water entering the trough passes first into the entry-chamber 
before passing into the entry-port of the trough. 

Claim 10 (original). Apparatus of claim 6, wherein: 

the apparatus includes a plurality of water-treatment sub-troughs, of which the said trough 
comprises one; 

the sub-troughs have respective sub-sides and sub-floors, and respective entry ports and exits 

ports, and respective sub-trough-lengths, being the respective distances between the 

entry ports and exit ports; 
the apparatus includes a single inlet-pipe, through which all water to be treated by the 

apparatus is received into the apparatus; 
the apparatus includes an entry-chamber, common to all the sub-troughs, which is so 

arranged that water entering the inlet-pipe passes into and through the entry-chamber 

before passing into the entry-ports of the sub-troughs; 
the sub-troughs are arranged to conduct water away from the common entry-chamber; 
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th© apparatus includes a plurality of sub-bodies of treatment material, disposed respectively 
one to each sub-trough, of which the said body of treatment material comprises ono; 
each sub-body of treatment material, in its respective sub-trough :- 

(a) is porous and permeable to the passage of water therethrough, and is capable of 

supporting vigorous microbe colonies; 

(b) fits in the sub-trough, between the left and right sub-sides, and rests in contact with the 

sub-floor; 

the structure and arrangement of each sub-trough is such that:- 

- a sub-trough-length of the sub-trough is the shortest length of the suta-floor. as measured on 

a line from the entry port to the exit port, that is both (a) wetted by the water being 
treated, and (b) in contact with the sub-body of treatment material; 

- water undergoing treatment, upon being received at the entry port of the sub-trough, travels 

longitudinally along the sub-trough to the exit port of the sub-trough: 

- at points along the suto-trough-length, the structure of the sub-trough serves to confine the 

water undergoing treatment to respective sub-trough-widths; 

- the sub-trough is of a long/narrow configuration, in that the ratio of the sub-trough -length to 

the sub-trough-width is 3:1 or more, over at least eighty percent of the sub-trough- 
length. 

Claim 11 (original). Apparatus of claim 10, wherein, in respect of each of the sub-troughs: 

the sub-trough is long, In that the sub-trough-length is at least two metres; 

the sub-trough is narrow, in that the structure of the sides and floor of the sub-trough is such 

as to confine the sub-trough-width, to less than about 50 cm, over at least eighty 

percent of the sub-trough-length. 

Claim 12 (original). Apparatus of claim 10, wherein the arrangement of the sub-troughs is 
such that, between the respective entry and exit ports thereof, there is no 
communication whereby water could pass between adjacent sub-troughs. 

CLAIM 13 (currently amended). .Apparatus [of claim 10 ] for treating wastewater, wherein: 
th e apparatus includ e s a treatment trough, having an entry port for receiving water to be 

treated, and an exit port;, 
the trough has left and right trough -si de-walls, and a trough-floor; 

the tr ouah-sl de-walls a nd trou gh-floor confine the water being trea t ed, and const rain the water, 
having been received in the entry port, to pass longitudina ll y along the t rough to the 
exit por t: 

the ap paratus includes a body of treatm ent material , which:- 
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l&) is porous and permeable to the passage of water therethrough, arid is capabjg_gf 

su pporting viapro^ .microbe oof on tea j 
(&> fit s in the trough, between t he left and right trouah-side^ walls, and rests in co ntact with the 

the structure a nd arrangement of the apparatus is such that:- 

- water und ergoing treatment occupies the pores o f the treatment material: 

- a trough-length ol the trough c o mprises the shortest length of the trough-floor, as measured 

on a line from t he entry port to the exit port, that is both (a*l wetted by the w ater being 
tr eated, and (bi In contact with t he treatment material; 
jgpjnt s alo ng the, trough-length, the left and right trough-stde-walls serves to .confine the 
w ater unde rgoing tre atment within the treatment-material to respective tro ugh-widths. 
each respectiv e trough-width being the distance apart of the troug hs! de-w alls at the 
respective po int; 

- the trough i s of a lo ng /narrow configuration, in that the ratio of the tr ou gh-length to th e 

trough -width is 3:1 or more, ove r at le ast eighty percen t of the trough-length: 
the a pparatus include s a pluralit y of water-treatment sub- t roughs, of which the said trou gh 
c omprises one ; 

the sub-t roughs have respective sub - sides and sub-1loors, and respective entry ports and exit? 

Egrts^jmdjgsp ective sub-trough-lengths, being the respective distances be tween the 

entry ports and exit ports; 
the apparatus includes a single inlet-pipe, through which a lt water to be treated by th e 

appara tu s is received into the apparatus: 
the apparatus inclu des an entry-chamber, common to all the sub-troughs, which i s so 

arranged that water entering the inlet-pipe passes into and through the entrv-ch amber 

before passing into the entry-ports of the sub-troughs: 
th e sub-troughs a re a rranged to conduc t water away from the common entry - c hamber; 
the_aBparajMs includes a plurality of sub-bodies of t reatment mat erial, disposed resp^ctiv^Y 

one to each s ub -trough, of whic h the said body of treatment material comprises one; 
each sub-body of treat ment material, in its respective sub-trouoh:- 
(a^ is porous and permeable to the pa s sage of water therethrough, and is capable of 

supporting vigo ro us microbe colonies: 
(b) fit s in the sub-trough, between the left and right sub-side s , and rests in contact w ith the 

su b-floo r; 

the structure and arrangement of each sub-trough is such thatr- 

- a sub-trough-length of the sub-t rou gh is the shortest length of th e s ub-floor, as m easured on 
a line_fr om the entry port to the exit port, that is both fol wetted by the water being 
tteate^ and (b) in contact wi t h the sub-body of treatment material- 

r.walQr undergoi ng treatment, upon be in g received at the entry po rt of the sub-tr ough, travels 
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long itudinally along the sub-trough to the exit port of the sub-troug h: 
at pointo alon g tho o ub trough lanath. the structure of thfe s uIMiwl^). aci vus Lu uunll rw ihv 
w ater undergo i ng treatment to respective su borough-widths: 
- the sub-trough is of a l ong/narrow configuration , in that the ratio of the sub~trouah-letigth to 
the sub-trough - width is 3:1 or more, over at least eighty percent of the s ub-trough- 

and the sub-troughs are formed as components of 0 corrugated sheet of impermeable 
material, and the corrugations form the sub-troughs. 

Claim 14. (currently amended). Apparatus of claim 6, wherein fth o waotowat op-is-wat<3y 

fiOWteroinatod-w Uh wrbunuooouo B O P^-and] th© arrangement of the apparatus is such: 
[~tttat4he body of troatmont material docs not comploto)y ~ f il l tho troatmont trough; ] 

- as to provide an open passage along the length of the treatment material in the trough; 

- that the open passage Is above the body of treatment material, whereby water cannot enter 

the passage except on an overflow basis; 

- that the air passage is continuous, and runs all along the length of the body of treatment 

material, and is open to the atmosphere, 
fytkaj- tho water und e rgoing treatm e nt, re s iding in the pores of the troatmont mat o r i a lHS 

aceosstel o to air in tho p assage? 
where by^he-w ator In tho body of troatmont mater i al is exp ose d to air* and thoroby -te-4be 
mi crobiological ■pf omotlon of aerobic b rea kdown roactions of t ho-BQPr] 

Claim 15 (cancelled). 

CLAIM 16 (currently amended). Apparatus [ of c l aim I S] fo r treating wastewater , wherein: 
the ap paratus includes a treatment trough, having an entry port for receiving wat er to be 

tr eated, and an exit port; 
the t rough ha s l eft and rioht trough-side-walls, and a trough-floor: 

the trouqh-sld e-walfs and trough-floor confine the water being treated, and constrain t he water, 
havi ng been rec eive d in the entry port, to pass longitudinally along t h e trough to the 

the ap paratus incl udes a bod y of treatment material, which:- 

(a\ Is por ous and permeable to t h e passage of water therethrough, and is capab le of 

sup porting vigorous microbe colonies; 
ffr> fits in the trough, b etween the le f t and right trough-s I de-walls, and rests In con tact with the 

the structu re and arrangement of the a pparatus is such that:- 
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; undergoing treatment occupies the pores of the treatment material; 

- a trough-lenath of fro trough comprises the_shortest length of the trough-floor, as_measu/.gd 

on a line from the entry port to the exit port, that is both iaS wetted by the water being, 
treated, and (fr l in contact with the treatment material; 
_ atj aoints along the troudh-tength. th e left and right trough-side-walls serves to confine the 
water undergoing treatment within the treatment-ma teri al to respective trough-w idths, 
each respective troug h-width. b eing the distance apart of the trou gh- side-walls at th e 

j. the trou gh Is of a lo n a/narrow configuration, in that the ratio of t he trough-length to the 

tr ough-width is 3;1 or more, over at least eighty percent of th e trough-length; 
ths app aratus includes structure for maintaining water in the trough at a volume at or above a 

minimum-volume, whereby the trough, during water treatmen t contains never less than 

the said minimum-volume of water; 
the treatment material ts of an absorbent nature, having a capacity for holding water by 

capillary action; 

the body of treatment material is so disposed in the trough that the minimum-volume resides 
in three water-layers of the body of the treatment material, being: 

- a saturated-layer, in which the pores are full of water; 

- a wet-!ayer, in which the pores are more than half full of water; 

- and a moisMayer In which the pores contain water but are less than half full; 

the trough-floor and trough-sides confine the water-layers to a width overall of less than 
100 cm; 

the minimum-volume is the aggregate of all water that is present tn all three of the water- 
layers; 

the apparatus Is so arranged that the body of treatment material also includes a dry-layer, in 
which the pores contain no water, and which surmounts the moisMayer. 

Claim 17 (currently amended). Apparatus of claim 16, wherein the exit-port is at floor level. 
fovtoeby^teuM or tho abcorb e ncy and capillarity of th o body of troat mom-mateik^-4he 
minim um volume would bo zoro.j 

Claim 18 (currently amended). Apparatus of claim |4©) 16, wherein: 

Hie exit-port is so structured as to provide a weir, which defines a weir-level, whereby a below- 
weir level of water upstream of the exit-port, and below the weir-level, is retained in the 
trough; 

the absorbency and capillarity of the body of treatment material provide that an above-weir 

portion of the saturated-layer resides in the body of treatment material, above the weir- . 
level; 
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the betow-weir portion of the body is included in the saturated-layer; 

tho remainder of the body of treatment material lies above the weir-level, and includes the wot- 
layer, the moist-layer, and the dry-layer. 

Claim 19 (original). Apparatus of claim 16, wherein the body of treatment material is so 
dimensioned and configured, in relation to the floor and sides of the trough, that a 
drop of water, in passing along the shortest pathway a drop of water could take 
through any of the saturated, wet, and moist layers, permeates through at least two 
metres of treatment material. 

Claim 20 (original). Apparatus of claim 16, wherein the trough-side-walls confine and guide 
the flow of water along the trough, and are impermeable, and sealed, to the extent that 
water, once having entered the entry port of the trough, cannot pass outside the 
trough, except through the exit port thereof. 

Claims 21,22 (cancelled). 

Claim 23 (original). Apparatus of claim 6, wherein the trough floor is all on one level, and is 
at least approximately horizontal. 

CLAIM 24 (currently amended). [Afipafatus-^cl a i m 6, wh e rein] Apparatus for treating 
wastewater, wherein: 

the apparatus Includes a treatment t rough, h aving an entry port for rece ivin g, water to be 

treated , and an exit port: 
the tr ough has left and right trou gh-side-walls. and a troug h-floor: 

iha trou gh-side-walls and trough-floor confine the w ater being treated, and constrain the water, 
having b een received in the entry port, to pass longitudinally along the trough to __the 
exftport; 

the appar atus includes a body of treatm ent material, whlch:- 
(a) is porous and per meable to the passage of water the rethrough, and is capable of 

supporting vigorous microbe colonies; 
fb) fits in the trough, between the lef t and ri ght trough-side-walls . and rests in conta ct with the 

trough-floor: 

the struct ure and arra n gement of the a pparatus is such that:- 
. water u ndergoing treatment occupies tho pores of t he treatment material: 
- a trough-len gth of the trough comprises the shortest length of the troug h-floor, as measured 
on a line from t he entry port to the exit port, that is both {a^ wetted by the watorbelpa 
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treated, end m In contact with th e treatment materia^ 
^Mj>9iD^M9P^ the trough-length, the left and right trough-s i de- watts serv e to confine the 
water undergo i ng treatment within th^ tr e atment-materi al to respective trougjvw^fca, 
^hrespecjiyQ trough-width being the dista nce apart of the troughs de^wa I m the 
respect ive pointy 

^L^JggughJs of a lo ng/narrow configuration, in that the ratfo of the troug ^ngthjn^fo* 
trpuo^wjo^hjs 3:1 or more, over at least eighty percent of the trough -length; 

the trough floor fs on two feveis, both of which are approximately horizontal, and which ar© 
separated by an intermediate weir. 

Claim 25 (currently amended). Apparatus of da/m 6, wherein the treatment material fe one 
of: 

<a) open-cell foam; £havjng-a-p oro c ity botw o on ninoty and nin e ty - eix po ro o nt ] 

(b) rockwool (tm) spun molten silicate; 

(c) sand or grave) having a measurable degree of absorbency; 

(d) plastic artificial turf, and the body of treatment material comprises the turf wrapped into a 

spiral that is a tight fit Inside the pipe. 

Claim 26 (original). Apparatus of claim 6, in combination with a source of wastewater to be 
treated, wherein the source produces water to be treated at the rate of D1 litres per 
day, and the minimum-volume is at least twenty percent of D1. 

Claim 27 (original). Apparatus of claim 6, wherein the treatment trough comprises a 

treatment-pip©, having a floor, sides, and a roof, of the treatment-pipe, forming a 
complete circumferential enclosure, and being of constant cross-section along its 
length. 



CUXIM 28 (currently amended). Apparatus [©f-daim-2?] for treat ing wastewate r, wherein: 
tk^?p.gl^sincjud^^ trough, having an entry port for receiving wateMn be 

treated, and an e xit port: 
tiiejrojugjij^ right tro u gh-side-walts. and a trough-floor; 

lb^Q^^de^ajjs_and trough-floor confine the water being treated, and constrain t he water, 
having, been received in the entfy^po rt, to pass lon gitudinally alono thn trough v> iu^ 
exit port : 

thj5_apparatus incl udes a body of treatment material, which:- 

Ja)J&jaorous and permeable to the passage o f water therethrough, and is capable of 
smmrtinajw^rou^ microhe colonies; 
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tt> e trough, between the left and ri g ht trough-side-walla , and rests in contact jwjifci_foa 



the structure a n* arrangement of the apparatus is such that:- 

- w^ter under going treatment occu pi es the pores of th e treatment material; 
^ajr^uflhj^agtti of the trough com p ri ses the shorte st length of the trough-Moor, as m easured 

on a line from the entry port to the exit port, that Is both (al wetted by the wate r_bejng. 
treated, and (b) in contact with th e treatment material: 

- at poi nts along the trough-lenath. the left and right trough-side-walls serves tp_c oMhejhe 

water und ergoing treatment within the treatment-material to respective trough-vri dlhs, 
each respective trouoh-width being the distance apart of the trouqh-side-wa Hs^tJthQ 
respective point; 

- the trough is of a lo n g/narrow configuration, in that the ratio of the trough-length to_tho 

trough-width is 3:1 or more, ov er at least eighty percent of the trough-length; 
t he treatment tr o ugh comprises a treatment-pipe,, havjn g,.ajloor^sides 1 and a roof^ofjfoo 

treatment-pipe, tormina a complete circumferential enclosure, and being of constant 

crpss-secti on along its length; 
the body of treatment material is a resilient body of open-cell foam: 

the body of foam is formed with a cross-sectional configu ration complementary to that of the 
pipe, and of such dimensions as to be a tight fit inside the pipe; 

except that an upper sector of the body of foam is formed with a cut-out, which comprt$es 
[tee-said] an air-passage. 

Claim 29 (currently amended). Apparatus of claim 28, in combination with a source of 

wastewater to be treated, wherein: 
the pipe is right cylindrical, and Is not more than 30 cm diameter; 

the source produces water to be treated at a rate of T1 litres per day, where T1 is less than 
500 litres; 

and the length of the pipe, as measured in centimetres, is between % and 2 times T1. 

Claim 30 (currently amended). Apparatus of claim [2£] 28, in combination with a source of 

wastewater to be treated, wherein: 
the pipe Is right cylindrical, and is not more than 50 cm diameter: 

the source produces water to be treated at a rate of T2 litres per day, where T2 is between 
500 and 1 000 litres; 

the length of the pipe, as measured in centimetres, is between V* and t times T2. 

Claim 31 (currently amended). Apparatus of claim [2?] 28, in combination with a source of 
wastewater to be treated, wherein: 
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the pipe is right cylindrical, and is not more than 10O cm diameter; 

the source produces water to be treated at a rate oT T3 litres per day. where T3 is between 

1000 and 20O0 Htres; 
the length of the pipe, as measured in centimetres, is between Vfeand Vz times T3. 

Claim 32 (currently amended). Apparatus of claim 28., wherein: 
the apparatus includes two treatment pipes, arranged in series; 

each of the two treatment pipes forms a complete circumferential enclosure and is of constant 
cross-section along its length. 



CLAIM 33 (currently amended). A container for treating wastewater, wherein: 

the container includes an inlet port for receiving wastewater to be treated, and an outlet port; 

the arrangement of the container is such that, when water enters the inlet port, the level of 

water in the container tends to rise, thereby causing excess water to flow out from the 

outlet port; 

the container is so arranged that water drains out of the outlet port, down to a minimum- 
standing-body of water which is retained in the container; 

the minimum-standing-body of water has a standing-ln let-point and a standing-outlet-point, 

which are the closest points on the surface of the minimum-standing-body of water to 
the inlet port and the outlet port respectively; 

the minimum-standing-body of water has a standing-water-length, which is the length of the 

shortest line through the minimum-standing-body, between the standing-inlet-point and 
the standtng-outlet-polnt; 

the container includes left and right side-walls; 

the left and right side-walls have respective inwards -facing surfaces and outwards-facing- 
surfaces; 

the inwards-facing-surfaces define a hollow interior of the container, in which the minimum- 
standing-body of water is contained, and which are In direct wetted contact with the 
minimum-standing-body of water; 

at each point-P along the standing-water-length of water in the container, the container has a 
respective standing-water-width-P associated therewith; 

the standing-water-width-P is the width overall of the minimum-standing-body of water at the 
point-P, as measured between the inwards-facing side-surfaces of the left and right 
side-walls of the container at point-P; 

the container includes a treatment-trough, which is of a long/narrow configuration; 
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the treatment-trough is a component of the container, and is so arranged that wastewater, Vn 
passing from the inlet port to the outlet port of the container, passes along and 
through the treatment-trough; 

each point-P along the standing-water-length comprises also a point-T of the standing-water- 
length if:- 

(a) the standing-water-width-P at that point is less than about 120 cm; and 

(b) the standlng-water-wldth-P at that point is less than about 1/4 the standing-water-length; 
the treatment-trough comprises the aggregate of all the poihts-T of the container; 

the line of the standing-water-length passes through the treatment-trough, and the treatment- 
trough has a trough-length, which is the length of that portion of the line of the 
standlng-water-tength that lies within the treatment-trough; 

the trough-length is at Jeast two metres; 

portions of the left and right side-walls of the container that He in the treatment-trough 
comprise left and right trougb-side-walis, having respective inwards-facing and 
outwards-facing side surfaces; 

the treatment-trough is structurally isolated, in that:- 

(a) no portion of the left and right trough-side-walls is wetted on both side-surfaces thereof by 

the minimum-standing-body of water; and 

(b) all points on the outwards-facing side-surfaces of the left and right trough-side-walls lie 

wholly outsldfr the treatman-Utrough, in that all tho r.aid pointr. on thn outwardo facing 
side-surfaces are not wetted by the minimum-standing-body of water; 
the w astewater entering the mini mum-stand long -body co m prises sewage: 
the arrangement of the container is such that wastewater entering the minimum^st^djnja^^Y 
undergoes anaerob ic treatment re actions, and remains in the container long enoug h 
IhHt the water nvUInn from tho OLrtfet port hat undergone substantially compiuto a ojjiio 
treatment: 

tho ctruotyro of tfte Qfiqfo'nfti' J3 fl UG " tha wastewater, in Bflfifllflfl thft Inlnt Mill hfJXm 
outlet point, has substantia lly no opportunity to become aeratotl 

Claim 34 (original). Container of claim 33, wherein the minimum-standing-body of water 
retained In th« container ha* a voluma a* m lAkict i/iUiul 1200 libea. 

Claim 35 (original). Container of claim 33, wherein thR treatment-trough is structurally 

isolated, in that:- 
the irough-siae-wails comprise a sheet of impermeable material; 

the in wards -facing side-surface and the outwards-facing side-surface comprise opposed 

surfaces of the sheet of material, and the sheet of material is solid as to its thickness 
between the two surfaces; 
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all the points on the inwards-facing side-surface that are wetted by the minimum standing- 

body are designated respectively points P1,P2,..,PN; 
in respect of all the points P1,P2,..,PN on the inwards-facfng side-surface, the sheet of materia! 

has a respective thickness T1 ,T2„..TN mm; 
all the points Pt,P2„.,PN on the inwards -feeing side-surface correspond to respective points 

Q1,Q2,..,QN which lie on the outwards-facing side-surface of the trough-side-wall, th© 

points P1,P2,.„PN being spaced respectively T1,T2,..,TN mm from the points 

Q1,Q2,..,QN; 

all points Q1 J Q2,..,QN on the outwards-facing side-surface of the trough-slde-wall lie wholly 
outside the treatment-trough, in that all the ©aid points Qi,Q2...,QN are not wetted by 
the nunimum-standing-body of water in the treatment-trough. 

Claim 36 (original). Container of claim 33, wherein the treatment-trough also includes a floor 
and a roof, which make the treatment-trough circumferentiaHy complete, having 
respective inwards-facing and outwards-facing surfaces, and all the points on the 
outwards-facing surfaces of the floor and roof lie wholly outside the treatment-trough, 
in that all the said points are not wetted by the minimum-standing-body of water in the 
treatment-trough. 

Claim 37 (original). Container of claim 33, wherein th© line comprising the standing-surface- 
length is continuous and uninterrupted, between the standing-inlet-polnt and the 
stan ding -outlet-poi nt. 

Claim 38 (original). Container of claim 37, whorein: 

the container includes only one treatment-trough, In that the container is so arranged that 

there 1$ no pathway that wastewater, having entered through the inlet port, could take, 
which does not pass through the said treatment-trough; 

the surface of 1ne minimum-standing-body of water is continuous and all at a single level, 
between the inlet port and the outlet port; 

the trough-length of the one treatment-trough is at least four metres. 

Claim 39 (original). Container of claim 33, wherein: 

the treatment-trough comprises two series-troughs, arranged in series; 

the surface of the minimum-standing-body of water is on two levels respectively in the series- 
troughs; 

and the apparatus Includes means for transferring water between the levels. 

Claim 40 (currently amended). Container of claim 39, wherein the means for transferring 
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water between the levels is one of (a) a gravity-weir, or (b) an electric pump. for-^-a 

CLAIM 41 (currently amended). Container [ of claim 33] Tor treating wastew ater, wherein: 
the c ontainer Includes an Inlet oort for receiving wastewater to be treated, and an outle t port: 
the arr angement of th e co ntainer Is such that, when water enters the inlet port, the l evel o f 

w ater In the co n tainer tends to rise, thereby causing excess water to flow out fr om the 

o utlet port; 

the container is so arranged that water drains out of the ou tlet port, down to a minimum - 

standing-body of water which is retained in the container; 
the m inimum-standing - bodv of water has a standlng-inlet-point and a standing-outle t-point, 

w hich are the closest points on the surface of the minirnum-stand in g-bodv of w ater to 

tho inlet port and t h e outlet port respectively; 
the mmimun vstandlng -bo dv of water has a standing-water-iena th . whfch is the length o f the 

shortest line thr ough the minimum » standing-body. between the standing-in let-point and 

t he standing-outlet-point: 
the contai ner includes lef t and right side-waits: 

the te ft and r ight side- walls have respective inwards-facin g surfaces and outwards -facing- 
su rfaces; 

the in wards-fa ci ng-surfaces de fi ne a hollow int e rior of the container, in which the m inimum- 
st andlno-bodv of water is contained, and which are In dire ct wetted co nta ct with the 
minlmunvstandinq-body of water; 

at eac h point-P alo ng t he standing-water-length of water in the container, the contain er has a 
respect ive standing-water-width -P associated therewith : 

the sta nding-water-width-P Is the width overall of the minimum-standing-body of w at er at the 
Potm>P . as me a sured between the i nwards-facing side-sur fa ces of the left and right 
sid e-walls of the container at point-P: 

the contain er i ncludes a treatment-trough, which is of a iong/narrow configuration: 

the treatme nt -trough is a c omponent of th e container, and is so arranged that wastew ater, in 
passing f ro m the inlet port to the outlet port of the containe r , passes along and 
through th e tre a tment-trough: 

each point- P along the standino-watoMength comprises also a Point-T of the stand ing-water- 
length if:- 

(a) the standi ng-water - width-P at that point is less than about 120 cm: and 

(b) the standi ng-wate r-wid th-P at that poi nt is less than about 1/4 the stand i n grwater-le ngjthj 
the treatmen t-trough co mprises the aggregate of all the points-T of the container: 

the line o f the standing-water-length passes through the treatment-tro u gh, and th e treatment- 
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imugh has a tr c-uqh-lenoth. wh ich is the length of that portion of the line of the 
atanding-water -longth that Hes w i thin the treatment-trough; 
the tr ough-len g th is at least two metres ; 

por tions of the left and rig ht side-walls of the container that lie in the treatment-trou gh 
c ompr ise teft and right trouqh-side-walls. having respective inwa rd s-facing a nd 
outwards-facing side surfaces ; 

tiiejreatme^ 1$ structurally isolated, in that:- 

<*) n o_portion of the left and right trough-side-walls is wetted on both side-s u rfaces thereof by 
the minimum-s ta n ding-bodv of water: and 



(b> al l points on the outwards-facing si de -surfaces of the left and right trough-slde-walls lie 

who lly outside the treatment-trough, in that all the said points on the outwar ds-faoinci . 
side-surfaces are not wetted by the minimurn-standina-bodv of water: 

the container includes two or more parallel-troughs, of which the said treatment-trough is one; 

the container includes an entry-chamber, common to ai! the parallel-troughs, which is so 

arranged that water entering the container passes Into and through the common entry- 
chamber before entering the parallel-troughs; 

the parallel-troughs are arranged each to conduct water away from the common entry- 
chamber; 

each parallel-trough has a respective parallel-standing-water-length, which is the length of the 
shortest line through the minimum-standfng-body, between the standing-inlet-point and 
the standing outlet-point, and passing though the water in that parallel-trough; 

the parallel-troughs have respective parallel-trough-lengths, being those portions of the 

respective paral!el~stand|ng-water-lengths that lie within the respective parallel-troughs; 

the parallel-troughs have respective left and right parallef-trough-side-walls; 

in respect of each parallel-trough :- 

- the parallel-trough-length Is at least two metres; 

- at each point along the paralleMrough-length, the parallef-trough has a parallel-trough-width: 

- at each point along the parallel-trough-length, the parallel -trough-width Is less than 1/4 of the 

parallel-trough-length; 

the arrangement of the container is such that the residence time of water in all the parallel- 
troughs is substantially the same. 

Claim 42 (cancelled). 

Claim 43 (original). Container of claim 41 , wherein the container includes an exit-chamber, 
common to all the parallel-troughs, which is so arranged that ail water emanating from 
all the sub-troughs passes into the common exit -chamber, and the outlet port of the 
container comprises the entry-mouth of a single outlet-pipe. 



Received from < 519 888 6093 > at 10120/03 2:13:45 PM [Eastern Daylight Time] 



S19 8S8 6093 



Claim 44 (ordinal). Container of claim 33, wherein: 

the stand ing~water-length is not more than the trough-length plus three metres; or 
the standing-water-length is not more than one-and-a-half times the trough -I ength-TL 

Claim 45 (original). Container of claim 33, wherein, at each point-T along the trough-length, 
the minlrnum-standing-body of water at that point has a respective standi ng-water- 
deptf>T, which is less than about 1/4 the standing-water-length. 

Claim 46 (original). Container of claim 33, wherein each point-P along the standing-water- 
length comprises also a point-T of the standing-water-length only if the stand ing-water- 
width-P at that point is less than about 100 cm. 

Claim 47 (original). Container of claim 46, wherein each point-P along the standing-wator- 

length comprises also a point-T of the standing-water-length only if the standing-water- 
width-P at that point is less than about 70 cm. 

Claim 48 (original). Container of claim 33, wherein each point-P along the standing-water- 
length comprises also a point-T of the standing -water-length only if the standing-water- 
width-P at that point is Jess than about 1/6 the standing-water-length. 

Claim 49 (original). Container of claim 48, wherein each point-P along the standing-water- 
length comprises also a point-T of the stand ing-water-iength only if the standing-water- 
width-P at that point is less than about 1/8 the standing-water-length. 

Claim 50 (original). Container of claim 33, wherein, once tt has entered the treatment-trough, 
th© water Is confined by the trough-si de-walls, and continues to the end of tho trough. 

Claim 51 (original). Container of claim 33, wherein: 

the treatment-trough comprises a treatment-pipe, having pipe-side-walls; 

the left and right trough-side-walls comprise the pipe-side-walls of the treatment pipe; 

the treatment-pipe is clrcumferentially continuous, and has the same cross-sectional size and 

configuration, at all points along its length; 
the treatmen t- pi pa is structurally isolated, in that: 

- no portion of the pipe-sido-walls is wetted on both side-surfaces thereof by the minimum- 

stand in g-body of water; 

- all points on the outwards-facing side-surfaces of the pipe-side-walls lie wholly outside the 

treatment- pipe, in that all the said points on the outwards-facing side-surfaces are not 
wetted by the minimum-standing-body of water. 
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Claim 62 (original). Container of claim 51 , wherein the treatment-pipe is right-cy!indricai< 

Cl«im 53 (original). Container of claim 51 , wherein the inwards-facing surfaces of the plpo- 
side-walls are smooth and uninterrupted lengthwise of the treatment-trough, whereby 
substantially no pockets of water can collect, and be retained. 

Claim 54 (original). Container of claim 51, wherein: 
the container includes an Inlet chamber, which contains the in!et-port; 
the treatment-pipe is sealingly attached to the inlet chamber, and is in liquid-transfer- 
communication therewith. 

Claim 55 (original). Container of claim 54, wherein the inlet chamber includes a deposition- 
sump, which is so arranged, as to its depth and location in the inlet chamber, that a 
portion of the water comprising the minimum-standing-body and residing in the inlet 
chamber remains still enough to enable sediment present in the water to settle out into 
the deposition-sump. 

Claim 56 (original). Container of claim 51, wherein: 

the container includes an outlet chamber, and the outlet chamber contains the outtet-port; 
the treatment-pipe Is sealingly attached to the outlet-chamber, and is in liquid-transfer- 
communication therewith. 

Claim 57 (original). Container of claim 51 , wherein the treatment-troughs comprise two 

treatment-pipes, and the container includes a middle chamber, sealingly connected 
between the two treatment-pipes. 

Claim 58 (original). Container of claim 33, wherein the treatment-pip© includes a body of a 

filter medium, which is so structured as to promote the attachment of microbes thereto. 



Claim 69 (currently amended). Container of claim 33, wherein: 

the-^^ft^Rftent-ei4he--e ontainor io such that wactowator entering tho - minim u m Gta ndin®-body 

that-w ator oxiting from th e outl e t port hao undergo n e substantially comp l et e c epfra 
tpeatmefttf 

atnor is eucrvthat tho wastewater in paGctng from tho ht let-eemt-te-the 
ntJa l ly no opportunity to bocom e aorat e d ;] 
tho arrangement of the container is such that the wastewater remains in the container, on an 



< 519 888 5093 > at 10120103 2: 13:45 PM [Eastern Daylight Time] 



Anthony Asduith & Co 515 888 



average flow basis, for at least half a day. 

Claim 60 (currently amended). The combination of a container of claim [58] 59 with a 

dwelling having N bedrooms, wherein the volume of the minimumnstanding-body of 
water retained In the container Is N times 500 litres. 



Claim 61 (new). Apparatus of claim 6, wherein the treatment material is of an absorbent 

nature, having a capacity for holding a minimum-volume of water therein by capillary 
action, whereby the trough, during water treatment, contains never less than the said 
minimum-volume of water. 

Clafm 62 (new). Apparatus of claim 61 , wherein the apparatus is arranged so that the body 
of treatment material is free-draining, in that the exit-port is so located that, but for the 
absorbency and capillarity of the body of treatment material, the said minimum-volume 
would be zero. 

Claim 63 (new)- Apparatus of cfaim 61 , wherein the minimum-volume of water retained in the 
treatment material is large enough, and is retained in the treatment material for a 
residence time that is long enough, to provide sufficient aerobic treatment that the 
water passing out of the exit port is thoroughly oxidised. 

Claim 64 (new). Apparatus of claim 61, wherein: 

the sewage water arrives at the entry port, for treatment, in periodic individual dosings, the 
average volume per dosing being at least ten litres; 

the nature and volume of the treatment material, and its arrangement in the treatment trough 
are such that the minimum-volume of wastewater retained in the treatment material 
between dosings is several times larger than the volume of the individual dosings. 

Claim 66 (new). Apparatus of claim 6, wherein the wastewater entering the entry port, for 
treatment in the apparatus, comprises sewage-water, being sewage-water that has 
passed through a septic treatment facility. 

Claim 66 (new). Apparatus of claim 65, wherein the apparatus is so sized and arranged as 
to be suitable for treating the sewage effluent from a single domestic dwelling, or from 
a small mumber of domestic dwellings. 
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Claim 67 (new). Apparatus of claim 25, wherein the open ceH foam has a poroshy between 
ninety and ninety-six percent. 

Claim 68 (new). Apparatus of claim 1 , wherein the wastewater comprises sewage-water from 
a human habitation. 

Ctalm 69 (new). Apparatus of claim 33, wherein the wastewater comprises sewage-water 
from a human habitation. 

Claim 70 (new). Apparatus of claim 69, where/n the apparatus is so sized and arranged as 
to be suitable for treating the sewage effluent from a single domestic dwelling, or from 
a small mumber of domestic dwellings. 
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